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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on March 
31 2009 has been entered. 

Claim Objections 

2. Claim 1 is objected to because of the following informalities: there appears to be 
a space missing between the words "image" and "of at line 9 of the claim, wherein it is 
recited "imageof . Appropriate correction is required. 

Claim Rejections - 35 USC §112 

3. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

4. Claims 5, 21 and 23 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

Regarding claim 5, the clams lacks proper antecedent basis for claimed "the 
reconstructed diagnostic image" at line 4 of the claim, rendering it unclear what "the 
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reconstructed diagnostic image" is. However, for the purposes of examination "the 
reconstructed diagnostic image" will be interpreted as --the diagnostic image--. 

Regarding claim 21, the clams lacks proper antecedent basis for claimed "the 
reconstructed diagnostic image" at line 2 of the claim, rendering it unclear what "the 
reconstructed diagnostic image" is. However, for the purposes of examination "the 
reconstructed diagnostic image" will be interpreted as --the diagnostic image--. 

Regarding claim 23, the clams lacks proper antecedent basis for claimed "the 
reconstructed diagnostic image" at line 5 of the claim, rendering it unclear what "the 
reconstructed diagnostic image" is. However, for the purposes of examination "the 
reconstructed diagnostic image" will be interpreted as --the diagnostic image--. 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 1, 3, 18, 22 and 24 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Seeley et al. (US Patent 6,484,049) hereinafter referenced as 
Seeley. 
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Regarding claim 1, Seeley discloses a method of determining the position of a 
patient in a diagnostic image (see column 16 lines 3-6), the patient being located on an 
examination table in an imaging region (see figure 1), the method comprising: 

providing a pattern of marking elements indicative of the position of the patient 
(see column 9 lines 18-25, wherein an array or markers is provided); 

generating a diagnostic imageof the patient including the marking elements (see 
column 7 lines 19-30 and column 1 1 lines 44-47 and lines 61-63), the marking elements 
being configured such that in the diagnostic image, the marking elements are concealed 
in noise such that the pattern as a whole is detectable from a correlation between the 
diagnostic image and a filter image of the pattern and such that each element is not 
individually detectable by a computer system and by a human viewer of the diagnostic 
image (see column 12 lines 14-58, wherein not all markers will be located in the image, 
wherein in order to determine the pattern as a whole a correlation procedure is 
performed); 

extracting the pattern from the generated diagnostic image by the correlation of 
the diagnostic image to the filter image (see column 12 lines 14-58, wherein in order to 
determine the pattern as a whole a correlation procedure is performed). 

In addition, while the embodiment of Seeley discussed above fails to disclose 
claimed "attaching the pattern of marking elements to at least one of the patient that is 
being imaged and the examination table", the examiner maintains that it would have 
been obvious, in view of an alternative embodiment, to provide: 
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attaching the pattern of marking elements to at least one of the patient that is 
being imaged and the examination table (see column 18 lines 46-66, wherein it is 
disclosed that affixing the marker array to the support table addresses the issue of the 
limited flexibility in positioning the image detector near the patient). 

Therefore, the examiner maintains that it would have been obvious to one of 
ordinary skill in the art at the time of the invention to modify Seeley, by specifically 
providing "attaching the pattern of marking elements to at least one of the patient that is 
being imaged and the examination table", for the purpose of increasing flexibility in 
position the image detector near the patient. 

Regarding claim 3, Seeley further discloses: 

wherein the filter image of the pattern is transformed relative to the actual pattern 
of the marking elements (see column 1 2 lines 21 -33, wherein Seeley discloses that that 
one suitable protocol takes a candidate marker Pi in image coordinates, assumes it is 
marker number Qj of sheet one, and then determines how many other candidate 
markers support this match, i.e. line up with the expected projections of the remaining 
markers of one array). 

Regarding claim 18, Seeley further discloses: 

forming the pattern of marking elements with a combination of a size, a shape, 
and a material that renders the marking elements not visibly evident individually in the 
image to a machine viewer (see column 12, lines 14-17). 
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Regarding claim 22, Seeley further discloses wherein the step of obtaining the 
diagnostic image includes: 

projecting an x-ray beam through the patient and the pattern of marking elements 
(see x-ray source 22 in figure 1 and column 7 lines 10-55); 

receiving the x-ray beam with an x-ray detector that has a plurality of individual 
sensors of the x-ray detector of a common size (see imaging assembly 24 in figure 1 
and column 7 lines 10-55, column 8 lines 43-64); 

reconstructing an output of the x-ray detector into the diagnostic image (see 
figure 1 and column 7 lines 10-55); 

wherein each marking element approximately covers an area of one of the 
sensors of the x-ray detector (see column 12 lines 21-33, wherein each marking 
element has a corresponding image coordinate). 

Regarding claim 24, Seeley further discloses: 

wherein the marking elements are carried on a an x-ray transparent carrier (see 
column 10 lines 48-65 and column 11 lines 1-22, wherein the sheet is flexible in that it 
can move in position, and further is flexible in that any material has at least some 
degree of flexibility) and further including: 

attaching the x-ray transparent carrier to the patient (see column 1 1 lines 1-22, 
wherein one set of tracking elements is attached to the patient); and 
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monitoring movement of the patient from changes in the pattern extracted from 
the diagnostic images as the patient moves (see column 1 1 lines 1-22). 

7. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Seeley in 
view of Erbel et al. (US Patent Application 2002/0122530), hereinafter referenced as 
Erbel. 

Regarding claim 5, Seeley discloses everything as applied above in regards to 
claim 1 . However, Seeley fails to disclose "wherein the position of at least one further 
object is determined in the diagnostic image, wherein a second pattern of marking 
elements, which do not show up individually in the reconstructed diagnostic image, is 
attached to the further object, and wherein the second pattern is different from the first 
pattern". However, the examiner maintains that it would have been obvious, in view of 
Erbel, to provide: 

wherein the position of at least one further object is determined in the diagnostic 
image, wherein a second pattern of marking elements, which do not show up 
individually in the reconstructed diagnostic image, is attached to the further object, and 
wherein the second pattern is different from the first pattern (see Erbel figure 4 and 
paragraph 32, wherein Erbel discloses a computer tomography, wherein a calibration 
phantom 5 comprises inner marking rods and outer point markers 5 arranged on its bed 
6, as disclosed in paragraph 32 and exhibited in figure 4, and further see figure 5 and 
paragraph 33, wherein Erbel further discloses patient marking having the reference 
numeral 7). 
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Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to modify Seeley, by specifically providing "wherein the position of 
at least one further object is determined in the diagnostic image, wherein a second 
pattern of marking elements, which do not show up individually in the reconstructed 
diagnostic image, is attached to the further object, and wherein the second pattern is 
different from the first pattern", as taught by Erbel, for the purpose of detecting the 
position of both the bed and the patient so that the patient can be positioned correctly 
on the bed, while the patient markings are not recorded in the image thus not degrading 
image quality. 

8. Claims 21 and 23 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Seeley in view of Simon et al. (US Patent 6, 11 8,845), hereinafter referenced as 
Simon. 

Regarding claim 21, Seeley discloses everything as applied above in regards to 
claim 1 . Seeley fails to disclose the limitations of claim 21 . However, the Examiner 
maintains that it would have been obvious, in view of Simon, to provide: 

wherein the marking elements appear in the reconstructed diagnostic image as a 
watermark which is invisible in diagnostic image diagnostic evaluation and does not 
distort or impair the diagnostic evaluation of the diagnostic image (see Simon column 7 
lines 20-34, wherein Simon discloses that once the offset of a particular image has been 
determined, processor 303 proceeds with eliminating the artifacts by identifying the 
calibration marker projections, and, for each identified projection, subtracting the 



Application/Control Number: 10/542,076 Page 9 

Art Unit: 2624 

acquired offsets from the pixels of the projection, wherein ideally steps 901-904 will 
completely eliminate the artifacts from the image while leaving the true underlying 
image). 

Therefore the Examiner maintains that it would have been obvious to one of 
ordinary skill in the art at the time of the invention to modify Seeley, by specifically 
providing "wherein the marking elements appear in the reconstructed diagnostic image 
as a watermark which is invisible in diagnostic image diagnostic evaluation and does 
not distort or impair the diagnostic evaluation of the diagnostic image", as taught by 
Simon, for the purpose of when the imaged marks 20' prove disturbing in the 2D 
projections, the imaged marks can subsequently be calculated out of the 2D projections 
in an image processing step. 

Regarding claim 23, Seeley discloses everything as applied above in regards to 
claim 22. Seeley fails to disclose the limitations of claim 23. However, the Examiner 
maintains that it would have been obvious, in view of Simon, to provide: 

using precalculated radiation absorption of the marking elements to correct 
degradation of the reconstructed diagnostic image attributable to the marking elements 
(see Simon column 7 lines 20-34, wherein Simon discloses that once the offset of a 
particular image has been determined, processor 303 proceeds with eliminating the 
artifacts by identifying the calibration marker projections, and, for each identified 
projection, subtracting the acquired offsets from the pixels of the projection, wherein 
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ideally steps 901-904 will completely eliminate the artifacts from the image while leaving 
the true underlying image). 

Therefore the Examiner maintains that it would have been obvious to one of 
ordinary skill in the art at the time of the invention to modify Seeley, by specifically 
providing "using precalculated radiation absorption of the marking elements to correct 
degradation of the reconstructed diagnostic image attributable to the marking elements", 
as taught by Simon, for the purpose of when the imaged marks 20' prove disturbing in 
the 2D projections, the imaged marks can subsequently be calculated out of the 2D 
projections in an image processing step. 



Allowable Subject Matter 

9. Claim 4 is objected to as being dependent upon a rejected base claim, but would 
be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 

1 0. Claims 9, 12 and 25-31 are allowed. 

Regarding claim 4, the claim recites the limitation of "wherein the diagnostic 
image is generated by means of radioscopy, and the marking elements exhibit a low 
absorption of the X-rays, the effect of which lies within the noise level of the X-ray 
image". The cited prior art fails to provide for marking elements that are within the noise 
level of the X-ray image, such that, as recited in claim 1, the pattern of the marking 
elements can still be detected. Thus the Examiner believes that the cited prior art fails to 
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either anticipate or obviate claim 4. Accordingly, claim 4 would be allowable if rewritten 
in independent form to include all of the limitations of claim 1 . 

Regarding claim 9, similarly to claim 4, the claim provides for both the marking 
elements to have a low enough absorption of the X-rays that the effect of the marking 
elements on the X-ray image is within the noise level, while at the same time being 
capable of detecting the marking element pattern in the X-ray image. As discussed in 
regards to claim 4, this combination of features is not found in the prior art. Claims 12 
and 25-29, depending from claim 9 thus contain all of the features of claim 9, and are 
found to be allowable for the same reasoning. 

Regarding claim 30, similarly to claims 4 and 9, the claim provides for both the 
marking elements to have a low enough absorption of the X-rays that the effect of the 
marking elements on the X-ray image is within the noise level, while at the same time 
being capable of detecting the marking element pattern in the X-ray image. As 
discussed in regards to claim 4, this combination of features is not found in the prior art. 
Claim 31, depending from claim 30 thus contain all of the features of claim 30, and is 
found to be allowable for the same reasoning. 

Response to Arguments 

1 1 . Applicant's arguments filed March 31 2009 in regards to claims 1 , 3, 5, 18 and 
21-24 have been fully considered but they are not persuasive. 

Applicant argues that "With reference to claim 1 , it is submitted that when claim 1 
is interpreted as requiring the marking elements to be individually not visibly evident or 
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individually not detectable, then the claim is being properly interpreted and is supported 
by the specification. In Seeley, the individual marking elements are detectable or visible 
to a computer system or a human viewer. Simon is not cited as and does not cure this 
shortcoming of Seeley. Accordingly, it is submitted that claim 1 and claims 3-5, 18, and 
21-24 dependent therefrom distinguish patentably and unobviously over the references 
of record." The Examiner respectfully disagrees. Specifically, Seeley discloses at 
column 12 lines 14-58 that not all markers will be located in the image, wherein in order 
to determine the pattern as a whole a correlation procedure is performed. Thus, a 
correlation procedure is needed in order to determine the positions of the marking 
elements. Stated in other words, in Seeley, a given marking element cannot be 
confirmed to be a marking element without performing a correlation of the entire 
marking pattern. The Examiner maintains that this reads on the limitation in contention. 

As to Applicant's other arguments, the arguments are moot as the rejections are 
no longer applicable. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to DANIEL ZEILBERGER whose telephone number is 
(571)270-3570. The examiner can normally be reached on M-F 8:30-6pm est (alternate 
Fridays off). 



Application/Control Number: 10/542,076 Page 13 

Art Unit: 2624 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Vikkram Bali can be reached on (571)272-7415. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Daniel Zeilberger 

Examiner 

Art Unit 2624 

DZ 

07/11/09 

A/IKKRAM BALI/ 
Supervisory Patent Examiner, Art Unit 2624 



